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57 ABSTRACT

An image capture apparatus includes an image capture unit,
animage processing unit, an image quality adjusting unit, and
an output unit. The image capture unit generates first image
data using an image capture device. The image processing
unit generates second image data from the first image data so
that an image quality of the second image data corresponds to
aflat image quality. The image quality adjusting unit converts
the second image data into third image data by adjusting the
image quality of the second image data to be a predetermined
image quality. The output unit outputs the third image data
instead of the second image data to an external apparatus if a
predetermined condition is satisfied.

29 Claims, 7 Drawing Sheets
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IMAGE CAPTURE APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a Continuation of International Patent
Application No. PCT/JP2013/060313, filed Apr. 4, 2013,
which claims the benefit of Japanese Patent Application No.
2012-0896809, filed Apr. 10, 2012, both of which are hereby
incorporated by reference herein in their entirety.

FIELD OF THE INVENTION

The present invention relates to animage capture apparatus
and the like which can generate a plurality of image data
having different types of image quality.

DESCRIPTION OF THE RELATED ART

Japanese Patent Laid-Open No. 2007-151189 describes an
image capture apparatus which has a small display device and
which can generate a plurality of image data having different
types of image quality.

Currently, regarding an image capture apparatus for busi-
ness use, there is a demand for generating moving image data
whose image quality is suitable for various types of image
processing (post processing) performed in a video editing
apparatus. One of methods which satisfy such a demand is a
method in which image data having a wide dynamic range
and having a flat image quality with subdued contrast and
sharpness is generated and in which moving image data is
generated from the image data. Hereinafter, image data hav-
ing a wide dynamic range and having a flat image quality with
subdued contrast and sharpness is called “flat-image-quality
image data”.

Flat-image-quality image data is suitable for various types
of image processing (post processing) performed in a video
editing apparatus, but is viewed as having a flat image quality
with subdued contrast and sharpness, and therefore has a
problem in that it is not suitable for viewing. Such a problem
also arises if flat-image-quality image data is viewed on either
of a display device of an image capture apparatus and a
display device of an external apparatus.

In addition, a system, in which flat-image-quality image
data generated in an image capture apparatus is displayed on
a display device of the image capture apparatus, has a prob-
lem in that it is difficult to predict how an image quality of the
image data is going to change after the image data is applied
to a predetermined post processing. Such a problem also
arises in a system in which images corresponding to flat-
image-quality image data are displayed on a display device of
an external apparatus during generation of the flat-image-
quality image data in an image capture apparatus.

A system, in which only image data which has not been
applied to a predetermined post processing is displayed on a
display device of an image capture apparatus or an external
apparatus, has a problem in that image data which has been
applied to the predetermined post processing cannot be
viewed in a moving image shooting mode. Such a problem
arises if an image capture apparatus generates flat-image-
quality image data in the moving image shooting mode.

A system, in which only image data which has been applied
to a predetermined post processing is displayed on a display
device of an image capture apparatus or an external apparatus,
has a problem in that image data which has not been applied
to the predetermined post processing cannot be viewed in a
moving image shooting mode. Such a problem arises if an
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2
image capture apparatus generates flat-image-quality image
data in the moving image shooting mode.

SUMMARY OF THE INVENTION

According to one aspect of the present invention, instead of
image data whose image quality is a flat image quality suit-
able for a predetermined post processing, an image capture
apparatus can display image data, whose image quality is
obtained by applying the predetermined post processing, on a
display device of an external apparatus.

According to one aspect of the present invention, instead of
image data whose image quality is a flat image quality suit-
able for a predetermined post processing, an image capture
apparatus can output image data, whose image quality is
obtained by applying the predetermined post processing,
from the image capture apparatus to the outside.

According to one aspect of the present invention, an image
capture apparatus can display, on at least one of a display
device of the image capture apparatus and a display device of
an external apparatus, image data whose image quality is
obtained by applying a predetermined post processing.

According to one aspect of the present invention, an image
capture apparatus can select at least one of external output
units as an external output unit for outputting, from the image
capture apparatus to the outside, image data whose image
quality is obtained by applying a predetermined post process-
ing.

According to one aspect of the present invention, an image
capture apparatus includes an image capture unit, an image
processing unit, an image quality adjusting unit, and an out-
put unit. The image capture unit generates first image data
using an image capture device. The image processing unit
generates second image data from the first image data so that
an image quality of the second image data corresponds to a
flat image quality. The image quality adjusting unit converts
the second image data into third image data by adjusting the
image quality of the second image data to be a predetermined
image quality. The output unit outputs the third image data
instead of the second image data to an external apparatus if a
predetermined condition is satisfied.

Further features and aspects of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate exemplary
embodiments, features, and aspects of the present invention
and, together with the description, serve to explain the prin-
ciples of the present invention.

FIG. 1 is a block diagram for illustrating components in an
image capture apparatus 100 according to a first exemplary
embodiment.

FIG. 2 is a flowchart for illustrating a moving image shoot-
ing process Al performed in the image capture apparatus 100
according to the first exemplary embodiment.

FIG. 3 is a flowchart for illustrating a moving image
recording process B1 performed in the image capture appa-
ratus 100 according to the first exemplary embodiment.

FIG. 4 is a flowchart for illustrating a moving image dis-
play process C1 performed in the image capture apparatus
100 according to the first exemplary embodiment.

FIG. 5 is a flowchart for illustrating a moving image output
process D1 performed in the image capture apparatus 100
according to the first exemplary embodiment.
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FIG. 6 is a diagram for illustrating exemplary setting
menus in the image capture apparatus 100 according to the
first exemplary embodiment.

FIG. 7 is a flowchart for illustrating a moving image output
process D2 performed in the image capture apparatus 100
according to the first exemplary embodiment.

DESCRIPTION OF THE EMBODIMENTS

Exemplary embodiments, features, and aspects of the
present invention will be described below referring to the
drawings, but they are not limited to the exemplary embodi-
ments described below.

First Exemplary Embodiment

Components in an image capture apparatus 100 according
to the first exemplary embodiment will be described with
reference to FIG. 1. FIG. 1 is a block diagram for illustrating
components in the image capture apparatus 100 according to
the first exemplary embodiment.

The image capture apparatus 100 may be any apparatus as
long as it acts as a digital camera. Therefore, the image
capture apparatus 100 may be an apparatus acting as a cam-
era-equipped cell phone. Alternatively, the image capture
apparatus 100 may be an apparatus acting as a camera-
equipped computer.

The image capture apparatus 100 includes an image cap-
ture unit 101, a lens unit 101a, a first image processor 102, a
second image processor 103, an image quality adjustment
unit 104, a recording controller 105, a display controller 106,
and a display device 107.

The image capture apparatus 100 further includes an
HDMI controller 108, an HDMI connector 108a, a USB
controller 109, a USB connector 1094, a CPU 111, a memory
A 110, a Ul unit 112, a memory B 113, and an internal bus
114.

The image capture apparatus 100 further includes a power
switch 1124, a moving image shooting mode button 1125, a
start/stop button 112¢, a menu button 1124, a cross button
112e, a setting button 112, and an information display button
112¢.

The image capture unit 101 includes an image capture
device for capturing an optical image via the lens unit 101a at
each of predetermined time T1 intervals, and an image data
generation unit for generating image data having a predeter-
mined format from the optical image captured by the image
capture device at each of the predetermined time T1 intervals.
Thus, the image capture unit 101 can generate two or more
subsequent image data. Hereinafter, image data generated by
the image capture unit 101 is called “RAW image data”. Each
of the RAW image data generated by the image capture unit
101 is supplied from the image capture unit 101 to each of the
first image processor 102 and the second image processor
103. The image size (or horizontal and vertical resolutions) of
the RAW image data supplied from the image capture unit
101 to each of the first image processor 102 and the second
image processor 103 is, for example, equal to or more than
“4096x2160”. The predetermined time T1 may be either of
Y54 second, V4s second, Y40 second, Y50 second, Yo second,
V120 second, etc. The lens unit 101a may be removable from
the image capture unit 101.

The first image processor 102 can perform various types of
image processing including development. The first image
processor 102 processes each of the RAW image data sup-
plied from the image capture unit 101 by using image pro-
cessing parameter information GP1. The image processing
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parameter information GP1 includes various parameters
which can be set by a user. For example, the image processing
parameter information GP1 includes parameters for white
balance, color interpolation, color correction, gamma conver-
sion, edge enhancement, resolution, and the like. The image
processing parameter information GP1 is initialized so that
image data having standard image quality is generated. Here-
inafter, image data, which is generated by the first image
processor 102 processing the RAW image data by using the
image processing parameter information GP1, is called “stan-
dard-quality image data”. The standard-quality image data is
image data processed so that the image data is viewed as, for
example, an image based on ITU-R BT.709.

The standard-quality image data generated by the first
image processor 102 is supplied from the first image proces-
sor 102 to each of the recording controller 105, the display
controller 106, the HDMI controller 108, and the USB con-
troller 109.

The image size (or horizontal and vertical resolutions) of
the standard-quality image data supplied from the first image
processor 102 to the recording controller 105 is, for example,
either of “4096x21607, “1920x1080”, and “1280x720”.

The image size (or horizontal and vertical resolutions) of
the standard-quality image data supplied from the first image
processor 102 to the display controller 106 is, for example,
“720%480”.

The image size (or horizontal and vertical resolutions) of
the standard-quality image data supplied from the first image
processor 102 to the HDMI controller 108 is, for example,
either of ©“1920x10807, “1280x7207, and “640x480”.

The image size (or horizontal and vertical resolutions) of
the standard-quality image data supplied from the first image
processor 102 to the USB controller 109 is, for example,
either of ©“1920x10807, “1280x7207, and “640x480”.

The second image processor 103 can perform various types
of image processing including development. The second
image processor 103 processes each of the RAW image data
supplied from the image capture unit 101 by using image
processing parameter information GP2 so as to convert each
RAW image data into flat-image-quality image data. The
image processing parameter information GP2 includes vari-
ous parameters used to generate the flat-image-quality image
data. For example, the image processing parameter informa-
tion GP2 includes parameters for white balance, color inter-
polation, color correction, gamma conversion, edge enhance-
ment, resolution, and the like. As described above, the flat-
image-quality image data has a wide dynamic range and has
an image quality with subdued contrast and sharpness. The
flat-image-quality image data is suitable for various types of
image processing (post processing) performed in a video
editing apparatus as described above.

The flat-image-quality image data generated by the second
image processor 103 is supplied from the second image pro-
cessor 103 to each of the image quality adjustment unit 104,
the recording controller 105, the display controller 106, the
HDMI controller 108, and the USB controller 109. The first
image processor 102 and the second image processor 103
may be formed as two different image processors, or may be
formed as a single image processor.

The image size (or horizontal and vertical resolutions) of
the flat-image-quality image data supplied from the second
image processor 103 to the recording controller 105 is, for
example, either of “4096x2160”, “1920x1080”, and “1280x
7207

The image size (or horizontal and vertical resolutions) of
the flat-image-quality image data supplied from the second
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image processor 103 to the image quality adjustment unit 104
is, for example, either of “1920x1080”, “1280x720”, and
“640x480”.

The image size (or horizontal and vertical resolutions) of
the flat-image-quality image data supplied from the second
image processor 103 to the display controller 106 is, for
example, “720x480”.

The image size (or horizontal and vertical resolutions) of
the flat-image-quality image data supplied from the second
image processor 103 to the HDMI controller 108 is, for
example, either of “1920x1080”, “1280x720”, and “640x
480”.

The image size (or horizontal and vertical resolutions) of
the flat-image-quality image data supplied from the second
image processor 103 to the USB controller 109 is, for
example, either of “1920x1080”, “1280x720”, and “640x
480”.

The image quality adjustment unit 104 can adjust the
image quality of each image data supplied from the second
image processor 103 so that the image quality of each image
data corresponds to a predetermined image quality. The pre-
determined image quality is image quality obtained after a
predetermined post processing is applied to the flat-image-
quality image data. For example, if the predetermined post
processing is an image processing for generating an image
having a vivid image quality, the predetermined image quality
is the vivid image quality. For example, the predetermined
image quality may be determined so that the predetermined
image quality corresponds to the image quality of image data
generated by the first image processor 102. Hereinafter,
image data, which is obtained by applying adjustment per-
formed by the image quality adjustment unit 104 so that an
image quality of the image data corresponds to the predeter-
mined image quality, is called “image-quality-adjusted image
data”. In the first exemplary embodiment, description will be
made taking, as an example, a case in which the image-
quality-adjusted image data is image data adjusted so that the
image data is viewed as an image based on ITU-R BT.709.

The predetermined post processing may be selected from
multiple types of post processing by a user. In this case, the
CPU 111 transmits information indicating image quality cor-
responding to the post processing selected by the user to the
image quality adjustment unit 104. The image quality adjust-
ment unit 104, which receives this information, adjusts the
image quality of each image data supplied from the second
image processor 103 so that the image quality of each image
data corresponds to the image quality corresponding to the
post processing selected by the user.

The image-quality-adjusted image data generated by the
image quality adjustment unit 104 is supplied from the image
quality adjustment unit 104 to each of the display controller
106, the HDMI controller 108, and the USB controller 109.

The image size (or horizontal and vertical resolutions) of
the image-quality-adjusted image data supplied from the
image quality adjustment unit 104 to the HDMI controller
108 is, for example, either of “1920x1080”, “1280x720”, and
“640x480”.

The image size (or horizontal and vertical resolutions) of
the image-quality-adjusted image data supplied from the
image quality adjustment unit 104 to the USB controller 109
is, for example, either of “1920x1080”, “1280x720”, and
“640x480”.

A storage device 105a is a storage device having a flash
memory, a memory card, a hard disk drive, or the like, and
acts as a recording medium. The storage device 1054 may be
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a storage device removable from the image capture apparatus
100, or may be a storage device embedded in the image
capture apparatus 100.

The recording controller 105 has a first function of record-
ing image data, which are supplied from the first image pro-
cessor 102, in the storage device 105a as moving image data.
The first function enables the recording controller 105 to
record the standard-quality image data as moving image data
in the storage device 105a.

The recording controller 105 also has a second function of
recording image data, which are supplied from the second
image processor 103, in the storage device 105a as moving
image data. The second function enables the recording con-
troller 105 to record the flat-image-quality image data as
moving image data in the storage device 105a.

The recording controller 105 has a third function of reading
out moving image data specified by a user from the storage
device 1054. Each image data included in the moving image
data that is read out from the storage device 1054 is supplied
from the recording controller 105 to the display controller
106, and is displayed on the display device 107.

The display controller 106 has a first function of displaying
images, which correspond to image data supplied from the
first image processor 102, on the display device 107. The first
function enables the display controller 106 to display an
image corresponding to the standard-quality image data on
the display device 107.

The display controller 106 also has a second function of
displaying images, which correspond to image data supplied
from the second image processor 103, on the display device
107. The second function enables the display controller 106
to display an image corresponding to the flat-image-quality
image data on the display device 107.

The display controller 106 has a third function of display-
ing images, which correspond to image data supplied from
the image quality adjustment unit 104, on the display device
107. The third function enables the display controller 106 to
display an image corresponding to the image-quality-ad-
justed image data on the display device 107.

The display device 107 has, for example, a liquid crystal
display device. The display device 107 may be removable
from the image capture apparatus 100.

The HDMI controller 108 acts as an external output unit
based on the HDMI (High-Definition Multimedia Interface)
standard. The HDMI controller 108 has at least one HDMI
connector 108a.

The HDMI controller 108 has a first function of outputting
image data, which are supplied from the first image processor
102, to an external apparatus EX1 as moving image data. The
first function enables the HDMI controller 108 to transmit the
standard-quality image data to the external apparatus EX1.

The HDMI controller 108 also has a second function of
outputting image data, which are supplied from the second
image processor 103, to the external apparatus EX1 as mov-
ing image data. The second function enables the HDMI con-
troller 108 to transmit the flat-image-quality image data to the
external apparatus EX1.

The HDMI controller 108 also has a third function of
outputting image data, which are supplied from the image
quality adjustment unit 104, to the external apparatus EX1 as
moving image data. The third function enables the HDMI
controller 108 to transmit the image-quality-adjusted image
data to the external apparatus EX1.

The USB controller 109 acts as an external output unit
based on the USB (Universal Serial Bus) standard. As the
USB standard, USB 2.0, USB 3.0, and the like are known. The
USB controller 109 has at least one USB connector 109a.
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The USB controller 109 has a first function of outputting
image data, which are supplied from the first image processor
102, to an external apparatus EX2 as moving image data. The
first function enables the USB controller 109 to transmit the
standard-quality image data to the external apparatus EX2.

The USB controller 109 also has a second function of
outputting image data, which are supplied from the second
image processor 103, to the external apparatus EX2 as mov-
ing image data. The second function enables the USB con-
troller 109 to transmit the flat-image-quality image data to the
external apparatus EX2.

The USB controller 109 has a third function of outputting
image data, which are supplied from the image quality adjust-
ment unit 104, to the external apparatus EX2 as moving image
data. The third function enables the USB controller 109 to
transmit the image-quality-adjusted image data to the exter-
nal apparatus EX2.

The memory A 110 stores programs executed by the CPU
111. The programs stored in the memory A 110 include pro-
grams Pgl to Pg5 described below.

The CPU (Central Processing Unit) 111 has a processor for
controlling the image capture apparatus 100 by using the
programs stored in the memory A 110. The CPU 111 controls
the image capture unit 101, the lens unit 101a, the first image
processor 102, the second image processor 103, the image
quality adjustment unit 104, the recording controller 105, the
display controller 106, and the display device 107. The CPU
111 also controls the HDMI controller 108, the HDMI con-
nector 108a, the USB controller 109, the USB connector
109a, the memory A 110, the UI unit 112, and the memory B
113.

The UI (user interface) unit 112 acts as an instruction input
unit for inputting various instructions from a user to the CPU
111. The Ul unit 112 has switches, buttons, a touch panel, and
the like for receiving various instructions from a user. The Ul
unit 112 includes the power switch 112a, the moving image
shooting mode button 1125, the start/stop button 112¢, the
menu button 1124, the cross button 112e, the setting button
112f, and the information display button 112g.

The power switch 1124 is a switch for controlling power
supply of the image capture apparatus 100. If the power
switch 112q is turned ON, the CPU 111 causes the image
capture apparatus 100 to enter a power-on mode. If the power
switch 1124 is turned OFF, the CPU 111 causes the image
capture apparatus 100 to enter a power-off mode or a power
saving mode.

The moving image shooting mode button 1125 is a button
for instructing the CPU 111 to start or stop the moving image
shooting mode. The moving image shooting mode is one of
the operation modes in the image capture apparatus 100. The
start/stop button 112¢ is a button for instructing the CPU 111
to start or stop moving image recording.

The menu button 1124 is a button for instructing the CPU
111 whether or not a setting menu 601 illustrated in FIG. 6 is
to be displayed on the display device 107. If the menu button
112d is turned ON, the CPU 111 causes the setting menu 601
illustrated in FIG. 6 to be displayed on the display device 107.
If the menu button 1124 is turned OFF, the CPU 111 causes
the setting menu 601 and setting menus 602 and 603 illus-
trated in FIG. 6 not to be displayed on the display device 107.

The cross button 112e is a button for operating the setting
menus 601 to 603 illustrated in FIG. 6. The setting button 112/
is a button for setting an item selected by a user to the image
capture apparatus 100. The information display button 112¢g
is a button for setting a shooting information adding function
to ON or OFF.
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The memory B 113 is a memory for storing various types of
information. Information indicating whether a flat image
quality mode is ON or OFF is stored in the memory B 113.
The image processing parameter information GP1 and the
image processing parameter information GP2 are stored in
the memory B 113. Information about the predetermined post
processing is stored in the memory B 113. Initial settings
about the image capture apparatus 100 are stored in the
memory B 113. The setting menus 601 to 603 and other
setting menus displayed on the display device 107 are stored
in the memory B 113. Predetermined conditions J1, J2, and J3
described below are stored in the memory B 113. Setting
information about the shooting information adding function
is stored in the memory B 113.

Exemplary setting menus in the image capture apparatus
100 will be described with reference to FIG. 6.

FIG. 6 is a diagram for illustrating exemplary setting
menus in the image capture apparatus 100 according to the
first exemplary embodiment. The setting menus 601 to 603
illustrated in FIG. 6 are stored in the memory B 113.

In FIG. 6, the setting menu 601 is a setting menu for
changing setting information about the moving image shoot-
ing mode.

If the right side of the cross button 112e is pressed when
“flat image quality mode” in the setting menu 601 is selected,
“ON” or “OFF” is displayed. If the setting button 112f is
pressed when “ON” is displayed, the CPU 111 sets the flat
image quality mode to ON. If the setting button 112f is
pressed when “OFF” is displayed, the CPU 111 sets the flat
image quality mode to OFF. In the initial settings, setting
information about the flat image quality mode indicates, for
example, “OFF”. The setting information about the flat image
quality mode is stored in the memory B 113.

Ifthe setting button 112f'is pressed when “view assistance
function” in the setting menu 601 is selected, the CPU 111
causes the setting menu 602 to be displayed on the display
device 107. This enables a user to change setting information
about view assistance functions.

If the right side of the cross button 112e is pressed when
“moving image recording size” in the setting menu 601 is
selected, either of, for example, “4096x2160”, “1920x1080”,
and “1280x720” is displayed. In the first exemplary embodi-
ment, image size (or horizontal and vertical resolutions) of
image data, which is recorded as moving image data by the
recording controller 105 in the storage device 105a, is called
a “moving image recording size”. If the setting button 112fis
pressed when “4096x2160” is displayed, the CPU 111 sets
setting information about the moving image recording size to
“4096x2160”. Through a similar operation, the CPU 111 can
set the setting information about the moving image recording
size to “1920x1080” or “1280x720”. Thus, a user can select
“4096x21607, “1920x1080”, or “1280x720” as the moving
image recording size so as to set it to the image capture
apparatus 100. In the initial settings, setting information
about the moving image recording size indicates, for
example, “4096x2160”. The setting information about the
moving image recording size is stored in the memory B 113.

If the setting button 112f'is pressed when “external output
size” in the setting menu 601 is selected, the CPU 111 causes
the setting menu 603 to be displayed on the display device
107. This causes a user to change setting information about
external output sizes. In the first exemplary embodiment,
image size (or horizontal and vertical resolutions) of image
data, which is output from the HDMI controller 108 or the
USB controller 109 to the external apparatus EX1 or EX2, is
called an “external output size”.
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In FIG. 6, the setting menu 602 is a setting menu for
changing setting information about view assistance func-
tions.

In the setting menu 602, “TFT” corresponds to the display
device 107. If the right side of the cross button 112e is pressed
when “TFT” is selected, “ON” or “OFF” is displayed. If the
setting button 112fis pressed when “ON” is displayed, the
CPU 111 sets setting information about a view assistance
function of the display device 107 to ON. If the setting button
112f1s pressed with “OFF” being displayed, the CPU 111 sets
the setting information about the view assistance function of
the display device 107 to OFF. In the initial settings, the
setting information about the view assistance function of the
display device 107 indicates, for example, “ON”. The setting
information about the view assistance function of the display
device 107 is stored in the memory B 113.

In the setting menu 602, “HDMI” corresponds to the
HDMI controller 108. If the right side of the cross button 112¢
is pressed when “HDMI” is selected, “ON” or “OFF” is
displayed. If the setting button 112fis pressed when “ON” is
displayed, the CPU 111 sets setting information about a view
assistance function of the HDMI controller 108 to ON. If the
setting button 112fis pressed with “OFF” being displayed,
the CPU 111 sets the setting information about the view
assistance function of the HDMI controller 108 to OFF. In the
initial settings, the setting information about the view assis-
tance function of the HDMI controller 108 indicates, for
example, “OFF”. The setting information about the view
assistance function of the HDMI controller 108 is stored in
the memory B 113.

In the setting menu 602, “USB” corresponds to the USB
controller 109. If the right side of the cross button 112e¢ is
pressed when “USB” is selected, “ON” or “OFF” is dis-
played. If the setting button 112f'is pressed when “ON” is
displayed, the CPU 111 sets setting information about a view
assistance function of the USB controller 109 to ON. If the
setting button 112fis pressed with “OFF” being displayed,
the CPU 111 sets the setting information about the view
assistance function of the USB controller 109 to OFF. In the
initial settings, the setting information about the view assis-
tance function of the USB controller 109 indicates, for
example, “OFF”. The setting information about the view
assistance function of the USB controller 109 is stored in the
memory B 113.

In FIG. 6, the setting menu 603 is a setting menu for
changing setting information about external output sizes.

In the setting menu 603, “HDMI” corresponds to the
HDMI controller 108. If the right side of the cross button 112¢
is pressed when “HDMI” is selected, either of, for example,
“1920x10807, “1280x720”, and “640x480” is displayed. If
the setting button 112fis pressed when “1920x1080” is dis-
played, the CPU 111 sets setting information about the exter-
nal output size of the HDMI controller 108 to “1920x1080”.
Through a similar operation, the CPU 111 can set the setting
information about the external output size of the HDMI con-
troller 108 to “1280x720” or “640x480”. Thus, a user can
select “1920x10807, “1280x720”, or “640x480” as the exter-
nal output size of the HDMI controller 108 so as to set it to the
image capture apparatus 100. In the initial settings, the setting
information about the external output size of the HDMI con-
troller 108 indicates, for example, “1920x1080. The setting
information about the external output size of the HDMI con-
troller 108 is stored in the memory B 113.

In the setting menu 603, “USB” corresponds to the USB
controller 109. If the right side of the cross button 112e¢ is
pressed when “USB” is selected, either of, for example,
“1920x10807, “1280x720”, and “640x480” is displayed. If
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the setting button 112fis pressed when “1920x1080” is dis-
played, the CPU 111 sets setting information about the exter-
nal output size of the USB controller 109 to “1920x1080”.
Through a similar operation, the CPU 111 can set the setting
information about the external output size of the USB con-
troller 109 to “1280x720” or “640x480”. Thus, a user can
select “1920x10807, “1280x720”, or “640x480” as the exter-
nal output size of the USB controller 109 so as to set it to the
image capture apparatus 100. In the initial settings, the setting
information about the external output size of the USB con-
troller 109 indicates, for example, “640x480”. The setting
information about the external output size of the USB con-
troller 109 is stored in the memory B 113.

A moving image shooting process Al performed in the
image capture apparatus 100 according to the first exemplary
embodiment will be described with reference to FIG. 2. FIG.
2 is a flowchart for illustrating the moving image shooting
process Al performed in the image capture apparatus 100
according to the first exemplary embodiment. The CPU 111
controls the moving image shooting process Al by executing
the program Pgl stored in the memory A 110.

In step S201, the CPU 111 determines whether or not an
instruction to start the moving image shooting mode is
received.

For example, if the power switch 1124 is ON and the
moving image shooting mode button 1125 has been turned
ON, the CPU 111 determines that the instruction to start the
moving image shooting mode is received. If the instruction to
start the moving image shooting mode is received, the CPU
111 proceeds from step S201 to step S202 (YES in step
S201).

For example, if the power switch 112a is ON but the mov-
ing image shooting mode button 1125 has not been turned
ON, the CPU 111 determines that the instruction to start the
moving image shooting mode is not received. If the instruc-
tion to start the moving image shooting mode is not received,
the CPU 111 repeats step S201 (NO in step S201).

In step S202, the CPU 111 transmits a start capture com-
mand to the image capture unit 101. The image capture unit
101, which receives the start capture command, captures an
optical image by using the lens unit 101¢ and the image
capture device at each of the predetermined time T1 intervals.
The image capture unit 101 generates RAW image data from
the optical image captured by the image capture device at
each of the predetermined time T1 intervals. Thus, the image
capture unit 101 can generate two or more subsequent RAW
image data. Each of the RAW image data generated by the
image capture unit 101 is supplied from the image capture
unit 101 to each of the first image processor 102 and the
second image processor 103.

If the start capture command is transmitted to the image
capture unit 101, the CPU 111 proceeds from step S202 to
step S203.

In step S203, the CPU 111 determines whether the flat
image quality mode is ON or OFF.

Ifthe flat image quality mode is ON, the CPU 111 proceeds
from step S203 to step S207 (YES in step S203).

If the flat image quality mode is OFF, the CPU 111 pro-
ceeds from step S203 to step S204 (NO in step S203).

In step S204, the CPU 111 transmits a first image process-
ing command to the first image processor 102. The first image
processor 102, which receives the first image processing
command, processes each RAW image data supplied from the
image capture unit 101, by using the image processing param-
eter information GP1. Thus, the first image processor 102 can
convert each RAW image data supplied from the image cap-
ture unit 101 into standard-quality image data.
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In step S204, the standard-quality image data generated by
the first image processor 102 are supplied to each of the
recording controller 105, the display controller 106, the
HDMI controller 108, and the USB controller 109.

After the CPU 111 transmits the first image processing
command to the first image processor 102, the CPU 111
proceeds from step S204 to step S205.

In step S205, the CPU 111 determines whether or not the
setting information about the flat image quality mode has
been changed during the moving image shooting mode.

If'the setting information about the flat image quality mode
has been changed during the moving image shooting mode,
the CPU 111 returns back from step S205 to step S203 (YES
in step S205).

If'the setting information about the flat image quality mode
has not been changed during the moving image shooting
mode, the CPU 111 proceeds from step S205 to step S206
(NO in step S205).

In step S206, the CPU 111 determines whether or not an
instruction to stop the moving image shooting mode is
received.

For example, if either one of the power switch 1124 and the
moving image shooting mode button 1124 is turned OFF, the
CPU 111 determines that the instruction to stop the moving
image shooting mode is received. If the instruction to stop the
moving image shooting mode is received, the CPU 111 ends
the moving image shooting process Al (YES in step S206).

For example, if both of the power switch 112a and the
moving image shooting mode button 1126 are ON, the CPU
111 determines that the instruction to stop the moving image
shooting mode is not received. If the instruction to stop the
moving image shooting mode is not received, the CPU 111
returns back from step S206 to step S205 (NO in step S206).

In step S207, the CPU 111 transmits a second image pro-
cessing command to the second image processor 103. The
second image processor 103, which receives the second
image processing command, processes each RAW image data
supplied from the image capture unit 101, by using the image
processing parameter information GP2. Thus, the second
image processor 103 can convert each RAW image data sup-
plied from the image capture unit 101 into flat-image-quality
image data.

In step S207, the flat-image-quality image data generated
by the second image processor 103 are supplied to each of the
image quality adjustment unit 104, the recording controller
105, the display controller 106, the HDMI controller 108, and
the USB controller 109.

After the CPU 111 transmits the second image processing
command to the second image processor 103, the CPU 111
proceeds from step S207 to step S208.

In step S208, the CPU 111 transmits an image quality
adjustment command to the image quality adjustment unit
104. The image quality adjustment unit 104, which receives
the image quality adjustment command, adjusts the image
quality of each image data supplied from the second image
processor 103 so that the image quality of each image data
corresponds to the predetermined image quality. Thus, the
image quality adjustment unit 104 can convert each image
data supplied from the second image processor 103 into
image-quality-adjusted image data.

In step S208, the image-quality-adjusted image data gen-
erated by the image quality adjustment unit 104 are supplied
to each of the display controller 106, the HDMI controller
108, and the USB controller 109.

After the CPU 111 transmits the image quality adjustment
command to the image quality adjustment unit 104, the CPU
111 proceeds from step S208 to step S205.
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Thus, if the flat image quality mode is OFF, the image
capture apparatus 100 can generate the standard-quality
image data at each predetermined time T1 interval. If the flat
image quality mode is ON, the image capture apparatus 100
can generate the flat-image-quality image data at each prede-
termined time T1 interval. If the flat image quality mode is
ON, the image capture apparatus 100 can generate image
data, whose image quality is obtained by applying the prede-
termined post processing, at each predetermined time T1
interval.

A moving image recording process B1 performed in the
image capture apparatus 100 according to the first exemplary
embodiment will be described with reference to FIG. 3. FIG.
3 is a flowchart for illustrating the moving image recording
process B1 performed in the image capture apparatus 100
according to the first exemplary embodiment. The CPU 111
controls the moving image recording process B1 by executing
the program Pg2 stored in the memory A 110.

In step S301, the CPU 111 determines whether or not an
instruction to start recording of moving image is received.

For example, if the power switch 112¢ and the moving
image shooting mode button 1125 are ON and the start/stop
button 112¢ has been turned ON, the CPU 111 determines that
the instruction to start recording of moving image is received.
If the instruction to start recording of moving image is
received, the CPU 111 proceeds from step S301 to step S302
(YES in step S301).

For example, if the power switch 112¢ and the moving
image shooting mode button 1125 are ON but the start/stop
button 112¢ has not been turned ON, the CPU 111 determines
that the instruction to start recording of moving image is not
received. If the instruction to start recording of moving image
is not received, the CPU 111 repeats step S301 (NO in step
S301).

In step S302, the CPU 111 determines whether the flat
image quality mode is ON or OFF.

Ifthe flat image quality mode is ON, the CPU 111 proceeds
from step S302 to step S306 (YES in step S302). If the flat
image quality mode is ON, the flat-image-quality image data
are generated in the image capture apparatus 100 (see step
S207).

If the flat image quality mode is OFF, the CPU 111 pro-
ceeds from step S302 to step S303 (NO in step S302). If the
flat image quality mode is OFF, the standard-quality image
data are generated in the image capture apparatus 100 (see
step S204).

In step S303, the CPU 111 transmits a first start recording
command to the recording controller 105. The recording con-
troller 105, which receives the first start recording command,
starts recording each image data supplied from the first image
processor 102 to the recording controller 105 in the storage
device 105a as moving image data. Thus, the standard-quality
image data are recorded in the storage device 1054 as moving
image data. The image size (or horizontal and vertical reso-
Iutions) of the standard-quality image data recorded in the
storage device 1054 depends on the setting information about
the moving image recording size.

If the first start recording command is transmitted to the
recording controller 105, the CPU 111 proceeds from step
S303 to step S304.

In step S304, the CPU 111 determines whether or not an
instruction to stop recording of moving image is received.

For example, if either one of the power switch 112a, the
moving image shooting mode button 1125, and the start/stop
button 112c¢ is turned OFF, the CPU 111 determines that the
instruction to stop recording of moving image is received. If
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the instruction to stop recording of moving image is received,
the CPU 111 proceeds from step S304 to step S305 (YES in
step S304).

For example, if all of the power switch 1124, the moving
image shooting mode button 1125, and the start/stop button
112¢ are ON, the CPU 111 determines that the instruction to
stop recording of moving image is not received. If the instruc-
tion to stop recording of moving image is not received, the
CPU 111 repeats step S304 (NO in step S304).

In step S305, the CPU 111 transmits a stop recording
command to the recording controller 105. The recording con-
troller 105, which receives the stop recording command,
stops recording each image data supplied from the first image
processor 102 to the recording controller 105 in the storage
device 105a. Thus, recording of the standard-quality image
data in the storage device 105a is stopped. If the recording
controller 105 stops recording the standard-quality image
data in the storage device 105a, the CPU 111 ends the moving
image recording process B1.

In step S306, the CPU 111 transmits a second start record-
ing command to the recording controller 105. The recording
controller 105, which receives the second start recording
command, starts recording each image data supplied from the
second image processor 103 to the recording controller 105 in
the storage device 105a as moving image data. Thus, the
flat-image-quality image data are recorded in the storage
device 1054 as moving image data. The image size (or hori-
zontal and vertical resolutions) of the flat-image-quality
image data recorded in the storage device 1054 depends on
the setting information about the moving image recording
size.

If the CPU 111 transmits the second start recording com-
mand to the recording controller 105, the CPU 111 proceeds
from step S306 to step S307.

In step S307, the CPU 111 determines whether or not an
instruction to stop recording of moving image is received.

For example, if either one of the power switch 1124, the
moving image shooting mode button 1125, and the start/stop
button 112¢ is turned OFF, the CPU 111 determines that the
instruction to stop recording of moving image is received. If
the instruction to stop recording of moving image is received,
the CPU 111 proceeds from step S307 to step S308 (YES in
step S307).

For example, if all of the power switch 1124, the moving
image shooting mode button 1125, and the start/stop button
112¢ are ON, the CPU 111 determines that the instruction to
stop recording of moving image is not received. If the instruc-
tion to stop recording of moving image is not received, the
CPU 111 repeats step S307 (NO in step S307).

In step S308, the CPU 111 transmits a stop recording
command to the recording controller 105. The recording con-
troller 105, which receives the stop recording command,
stops recording each image data supplied from the second
image processor 103 to the recording controller 105 in the
storage device 105a. Thus, recording of the flat-image-qual-
ity image data in the storage device 105a is stopped. If the
recording controller 105 stops recording the flat-image-qual-
ity image data in the storage device 105a, the CPU 111 ends
the moving image recording process B1.

Thus, if the flat image quality mode is OFF, the image
capture apparatus 100 can record the standard-quality image
data in the storage device 1054 as moving image data.

If the flat image quality mode is ON, the image capture
apparatus 100 can record the flat-image-quality image data in
the storage device 105a as moving image data.

If the flat image quality mode is ON, the image capture
apparatus 100 can record the flat-image-quality image data in
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the storage device 105a as moving image data regardless of
whether or not the view assistance function is ON.

A moving image display process C1 performed in the
image capture apparatus 100 according to the first exemplary
embodiment will be described with reference to FIG. 4. FIG.
4 is a flowchart for illustrating the moving image display
process C1 performed in the image capture apparatus 100
according to the first exemplary embodiment. The CPU 111
controls the moving image display process C1 by executing
the program Pg3 stored in the memory A 110.

In step S401, the CPU 111 determines whether or not an
instruction to start the moving image shooting mode is
received.

For example, if the power switch 1124 is ON and the
moving image shooting mode button 1125 has been turned
ON, the CPU 111 determines that the instruction to start the
moving image shooting mode is received. If the instruction to
start the moving image shooting mode is received, the CPU
111 proceeds from step S401 to step S402 (YES in step
S401).

For example, if the power switch 112a is ON but the mov-
ing image shooting mode button 1125 has not been turned
ON, the CPU 111 determines that the instruction to start the
moving image shooting mode is not received. If the instruc-
tion to start the moving image shooting mode is not received,
the CPU 111 repeats step S401 (NO in step S401).

In step S402, the CPU 111 determines whether the flat
image quality mode is ON or OFF.

Ifthe flat image quality mode is ON, the CPU 111 proceeds
from step S402 to step S406 (YES in step S402). If the flat
image quality mode is ON, the flat-image-quality image data
are generated in the image capture apparatus 100 (see step
S207). If the flat image quality mode is ON, the image-
quality-adjusted image data are also generated in the image
capture apparatus 100 (see step S208).

If the flat image quality mode is OFF, the CPU 111 pro-
ceeds from step S402 to step S403 (NO in step S402). If the
flat image quality mode is OFF, the standard-quality image
data are generated in the image capture apparatus 100 (see
step S204).

In step S403, the CPU 111 transmits a first start display
command to the display controller 106. The display controller
106, which receives the first start display command, controls
the display device 107 so that an image corresponding to the
standard-quality image data supplied from the first image
processor 102 to the display controller 106 is displayed on the
display device 107. Thus, if the flat image quality mode is
OFF, a moving image having standard image quality is dis-
played on the display device 107. Therefore, if the flat image
quality mode is OFF, output image quality of the display
device 107 is the standard image quality.

If the first start display command is transmitted to the
display controller 106, the CPU 111 proceeds from step S403
to step S404.

In step S404, the CPU 111 determines whether or not the
setting information about the flat image quality mode has
been changed during the moving image shooting mode. In
step S404, the CPU 111 determines whether or not the setting
information about the view assistance function of the display
device 107 has been changed during the moving image shoot-
ing mode.

Ifthe setting information about the flat image quality mode
has been changed during the moving image shooting mode,
the CPU 111 returns back from step S404 to step S402 (YES
in step S404). If the setting information about the view assis-
tance function of the display device 107 has been changed
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during the moving image shooting mode, the CPU 111 also
returns back from step S404 to step S402 (YES in step S404).

If'the setting information about the flat image quality mode
has not been changed during the moving image shooting
mode, the CPU 111 proceeds from step S404 to step S405
(NO in step S404). If the setting information about the view
assistance function of the display device 107 has not been
changed during the moving image shooting mode, the CPU
111 also proceeds from step S404 to step S405 (NO in step
S404).

In step S405, the CPU 111 determines whether or not an
instruction to stop the moving image shooting mode is
received.

For example, if either one of the power switch 1124 and the
moving image shooting mode button 1124 is turned OFF, the
CPU 111 determines that the instruction to stop the moving
image shooting mode is received. If the instruction to stop the
moving image shooting mode is received, the CPU 111 ends
the moving image display process C1 (YES in step S405).

For example, if all of the power switch 1124 and the mov-
ing image shooting mode button 11256 are ON, the CPU 111
determines that the instruction to stop the moving image
shooting mode is not received. If the instruction to stop the
moving image shooting mode is not received, the CPU 111
returns back from step S405 to step S404 (NO in step S405).

In step S406, the CPU 111 determines whether or not the
predetermined condition J1 is satisfied. The predetermined
condition J1 indicates, for example, that the view assistance
function of the display device 107 is ON.

If the view assistance function of the display device 107 is
ON, the CPU 111 determines that the predetermined condi-
tion J1 is satisfied. If the predetermined condition J1 is satis-
fied, the CPU 111 proceeds from step S406 to step S408 (YES
in step S406).

If the view assistance function of the display device 107 is
OFF, the CPU 111 determines that the predetermined condi-
tion J1 is not satisfied. If the predetermined condition J1 is not
satisfied, the CPU 111 proceeds from step S406 to step S407
(NO in step S406).

In step S407, the CPU 111 transmits a second start display
command to the display controller 106. The display controller
106, which receives the second start display command, con-
trols the display device 107 so that an image corresponding to
the flat-image-quality image data supplied from the second
image processor 103 to the display controller 106 is displayed
on the display device 107. Thus, in a case where the flat image
quality mode is ON but where the view assistance function of
the display device 107 is OFF, a moving image having flat
image quality is displayed on the display device 107. There-
fore, in a case where the flat image quality mode is ON but
where the view assistance function of the display device 107
is OFF, output image quality of the display device 107 is the
flat image quality.

If the second start display command is transmitted to the
display controller 106, the CPU 111 proceeds from step S407
to step S404.

In step S408, the CPU 111 transmits a third start display
command to the display controller 106. The display controller
106, which receives the third start display command, controls
the display device 107 so that an image corresponding to the
image-quality-adjusted image data supplied from the image
quality adjustment unit 104 to the display controller 106 are
displayed on the display device 107. Thus, in a case where the
flat image quality mode is ON and where the view assistance
function of the display device 107 is also ON, the image
quality of a moving image displayed on the display device
107 is the image quality obtained by applying the predeter-
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mined post processing. Therefore, in a case where the flat
image quality mode is ON and where the view assistance
function of the display device 107 is also ON, output image
quality of the display device 107 is the image quality obtained
by applying the predetermined post processing.

If the third start display command is transmitted to the
display controller 106, the CPU 111 proceeds from step S408
to step S404.

Thus, the flat image quality mode is set to ON or OFF, and
the view assistance function of the display device 107 is set to
ON or OFF, whereby a user can freely change output image
quality of the display device 107. Consequently, in a case
where the flat-image-quality image data suitable for the pre-
determined post processing is generated, image data, whose
image quality is obtained by applying the predetermined post
processing, can be displayed on the display device 107
instead of the flat-image-quality image data.

A moving image output process D1 performed in the image
capture apparatus 100 according to the first exemplary
embodiment will be described with reference to FIG. 5. FIG.
5 is a flowchart for illustrating the moving image output
process D1 performed in the image capture apparatus 100
according to the first exemplary embodiment. The CPU 111
controls the moving image output process D1 by executing
the program Pg4 stored in the memory A 110.

In step S501, the CPU 111 determines whether or not an
instruction to start the moving image shooting mode is
received.

For example, if the power switch 1124 is ON and the
moving image shooting mode button 1125 has been turned
ON, the CPU 111 determines that the instruction to start the
moving image shooting mode is received. If the instruction to
start the moving image shooting mode is received, the CPU
111 proceeds from step S501 to step S502 (YES in step
S501).

For example, if the power switch 112a is ON but the mov-
ing image shooting mode button 1125 has not been turned
ON, the CPU 111 determines that the instruction to start the
moving image shooting mode is not received. If the instruc-
tion to start the moving image shooting mode is not received,
the CPU 111 repeats step S501 (NO in step S501).

In step S502, the CPU 111 determines whether the flat
image quality mode is ON or OFF.

Ifthe flat image quality mode is ON, the CPU 111 proceeds
from step S502 to step S506 (YES in step S502). If the flat
image quality mode is ON, the flat-image-quality image data
are generated in the image capture apparatus 100 (see step
S207). If the flat image quality mode is ON, the image-
quality-adjusted image data are also generated in the image
capture apparatus 100 (see step S208).

If the flat image quality mode is OFF, the CPU 111 pro-
ceeds from step S502 to step S503 (NO in step S502). If the
flat image quality mode is OFF, the standard-quality image
data are generated in the image capture apparatus 100 (see
step S204).

In step S503, the CPU 111 transmits a first start output
command to the HDMI controller 108. The HDMI controller
108, which receives the first start output command, transmits
the standard-quality image data, which is supplied from the
first image processor 102 to the HDMI controller 108, to the
external apparatus EX1 via the HDMI connector 108a. If the
external apparatus EX1 acts as an external storage, the stan-
dard-quality image data transmitted from the HDMI control-
ler 108 can be recorded on a recording medium of'the external
apparatus EX1. If the external apparatus EX1 acts as an
external display, an image corresponding to the standard-
quality image data transmitted from the HDMI controller 108
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can be displayed on a display device of the external apparatus
EX1. Thus, if the flat image quality mode is OFF, the stan-
dard-quality image data is output from the HDMI controller
108. Therefore, if the flat image quality mode is OFF, output
image quality of the HDMI controller 108 is the standard
image quality.

If'the first start output command is transmitted to the HDMI
controller 108, the CPU 111 proceeds from step S503 to step
S504.

In step S504, the CPU 111 determines whether or not the
setting information about the flat image quality mode has
been changed during the moving image shooting mode. In
step S504, the CPU 111 determines whether or not the setting
information about the view assistance function of the HDMI
controller 108 has been changed during the moving image
shooting mode.

If'the setting information about the flat image quality mode
has been changed during the moving image shooting mode,
the CPU 111 returns back from step S504 to step S502 (YES
in step S504). If the setting information about the view assis-
tance function of the HDMI controller 108 has been changed
during the moving image shooting mode, the CPU 111 also
returns back from step S504 to step S502 (YES in step S504).

If'the setting information about the flat image quality mode
has not been changed during the moving image shooting
mode, the CPU 111 proceeds from step S504 to step S505
(NO in step S504). If the setting information about the view
assistance function of the HDMI controller 108 has not been
changed during the moving image shooting mode, the CPU
111 also proceeds from step S504 to step S505 (NO in step
S504).

In step S505, the CPU 111 determines whether or not an
instruction to stop the moving image shooting mode is
received.

For example, if either one of the power switch 1124 and the
moving image shooting mode button 1124 is turned OFF, the
CPU 111 determines that the instruction to stop the moving
image shooting mode is received. If the instruction to stop the
moving image shooting mode is received, the CPU 111 ends
the moving image output process D1 (YES in step S505).

For example, if all of the power switch 1124 and the mov-
ing image shooting mode button 11256 are ON, the CPU 111
determines that the instruction to stop the moving image
shooting mode is not received. If the instruction to stop the
moving image shooting mode is not received, the CPU 111
returns back from step S505 to step S504 (NO in step S505).

In step S506, the CPU 111 determines whether or not the
predetermined condition J2 is satisfied. The predetermined
condition J2 indicates, for example, that the view assistance
function of the HDMI controller 108 is ON.

If'the view assistance function of the HDMI controller 108
is ON, the CPU 111 determines that the predetermined con-
dition J2 is satisfied. If the predetermined condition J2 is
satisfied, the CPU 111 proceeds from step S506 to step S508
(YES in step S506).

If'the view assistance function of the HDMI controller 108
is OFF, the CPU 111 determines that the predetermined con-
dition J2 is not satisfied. If the predetermined condition J2 is
not satisfied, the CPU 111 proceeds from step S506 to step
S507 (NO in step S506).

In step S507, the CPU 111 transmits a second start output
command to the HDMI controller 108. The HDMI controller
108, which receives the second start output command, trans-
mits the flat-image-quality image data, which is supplied
from the second image processor 103 to the HDMI controller
108, to the external apparatus EX1 via the HDMI connector
108a. If the external apparatus EX1 acts as an external stor-
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age, the flat-image-quality image data transmitted from the
HDMI controller 108 can be recorded on a recording medium
of the external apparatus EX1. If the external apparatus EX1
acts as an external display, an image corresponding to the
flat-image-quality image data transmitted from the HDMI
controller 108 can be displayed on a display device of the
external apparatus EX1. Thus, in a case where the flat image
quality mode is ON but where the view assistance function of
the HDMI controller 108 is OFF, the flat-image-quality image
data is output from the HDMI controller 108. Therefore, in a
case where the flat image quality mode is ON but where the
view assistance function of the HDMI controller 108 is OFF,
output image quality of the HDMI controller 108 is the flat
image quality.

If the second start output command is transmitted to the
HDMI controller 108, the CPU 111 proceeds from step S507
to step S504.

In step S508, the CPU 111 transmits a third start output
command to the HDMI controller 108. The HDMI controller
108, which receives the third start output command, transmits
the image-quality-adjusted image data, which is supplied
from the image quality adjustment unit 104 to the HDMI
controller 108, to the external apparatus EX1 via the HDMI
connector 108a. If the external apparatus EX1 acts as an
external storage, the image-quality-adjusted image data
transmitted from the HDMI controller 108 can be recorded on
a recording medium of the external apparatus EX1. If the
external apparatus EX1 acts as an external display, an image
corresponding to the image-quality-adjusted image data
transmitted from the HDMI controller 108 can be displayed
on a display device of the external apparatus EX1. Thus, ina
case where the flat image quality mode is ON and where the
view assistance function of the HDMI controller 108 is also
ON, the image-quality-adjusted image data is output from the
HDMI controller 108. Therefore, in a case where the flat
image quality mode is ON and where the view assistance
function of the HDMI controller 108 is also ON, output image
quality of the HDMI controller 108 is the image quality
obtained by applying the predetermined post processing.

If the third start output command is transmitted to the
HDMI controller 108, the CPU 111 proceeds from step S508
to step S504.

Thus, according to the first exemplary embodiment, the flat
image quality mode is set to ON or OFF, and the view assis-
tance function of the HDMI controller 108 is set to ON or
OFF, whereby a user can freely change output image quality
of'the HDMI controller 108. For example, the HDMI control-
ler 108 can be selected as an external output unit which
outputs image data whose image quality is obtained by apply-
ing the predetermined post processing. Consequently, even in
acase where the flat-image-quality image data suitable for the
predetermined post processing is generated, image data,
whose image quality is obtained by applying the predeter-
mined post processing, can be output from the HDMI con-
troller 108.

A moving image output process D2 performed in the image
capture apparatus 100 according to the first exemplary
embodiment will be described with reference to FIG. 7. FIG.
7 is a flowchart for illustrating the moving image output
process D2 performed in the image capture apparatus 100
according to the first exemplary embodiment. The CPU 111
controls the moving image output process D2 by executing
the program Pg5 stored in the memory A 110.

In step S701, the CPU 111 determines whether or not an
instruction to start the moving image shooting mode is
received.
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For example, if the power switch 112a is ON and the
moving image shooting mode button 11256 has been turned
ON, the CPU 111 determines that the instruction to start the
moving image shooting mode is received. If the instruction to
start the moving image shooting mode is received, the CPU
111 proceeds from step S701 to step S702 (YES in step
S701).

For example, if the power switch 1124 is ON but the mov-
ing image shooting mode button 1125 has not been turned
ON, the CPU 111 determines that the instruction to start the
moving image shooting mode is not received. If the instruc-
tion to start the moving image shooting mode is not received,
the CPU 111 repeats step S701 (NO in step S701).

In step S702, the CPU 111 determines whether the flat
image quality mode is ON or OFF.

If'the flat image quality mode is ON, the CPU 111 proceeds
from step S702 to step S706 (YES in step S702). If the flat
image quality mode is ON, the flat-image-quality image data
are generated in the image capture apparatus 100.

If the flat image quality mode is OFF, the CPU 111 pro-
ceeds from step S702 to step S703 (NO in step S702). If the
flat image quality mode is OFF, the standard-quality image
data are generated in the image capture apparatus 100.

In step S703, the CPU 111 transmits a fourth start output
command to the USB controller 109. The USB controller 109,
which receives the fourth start output command, transmits the
standard-quality image data, which is supplied from the first
image processor 102 to the USB controller 109, to the exter-
nal apparatus EX2 via the USB connector 109a. If the exter-
nal apparatus EX2 acts as an external storage, the standard-
quality image data transmitted from the USB controller 109
can be recorded on a recording medium of the external appa-
ratus EX2. If the external apparatus EX2 acts as an external
display, an image corresponding to the standard-quality
image data transmitted from the USB controller 109 can be
displayed on a display device of the external apparatus EX2.
Thus, if the flat image quality mode is OFF, the standard-
quality image data is output from the USB controller 109.
Therefore, if the flat image quality mode is OFF, outputimage
quality of the USB controller 109 is the standard image qual-
ity.

If the fourth start output command is transmitted to the
USB controller 109, the CPU 111 proceeds from step S703 to
step S704.

In step S704, the CPU 111 determines whether or not the
setting information about the flat image quality mode has
been changed during the moving image shooting mode. In
step S704, the CPU 111 determines whether or not the setting
information about the view assistance function of the USB
controller 109 has been changed during the moving image
shooting mode.

If'the setting information about the flat image quality mode
has been changed during the moving image shooting mode,
the CPU 111 returns back from step S704 to step S702 (YES
in step S704). If the setting information about the view assis-
tance function of the USB controller 109 has been changed
during the moving image shooting mode, the CPU 111 also
returns back from step S704 to step S702 (YES in step S704).

If'the setting information about the flat image quality mode
has not been changed during the moving image shooting
mode, the CPU 111 proceeds from step S704 to step S705
(NO in step S704). If the setting information about the view
assistance function of the USB controller 109 has not been
changed during the moving image shooting mode, the CPU
111 also proceeds from step S704 to step S705 (NO in step
S704).
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In step S705, the CPU 111 determines whether or not an
instruction to stop the moving image shooting mode is
received.

For example, if either one of the power switch 112a and the
moving image shooting mode button 1124 is turned OFF, the
CPU 111 determines that the instruction to stop the moving
image shooting mode is received. If the instruction to stop the
moving image shooting mode is received, the CPU 111 ends
the moving image output process D2 (YES in step S705).

For example, if all of the power switch 112« and the mov-
ing image shooting mode button 11256 are ON, the CPU 111
determines that the instruction to stop the moving image
shooting mode is not received. If the instruction to stop the
moving image shooting mode is not received, the CPU 111
returns back from step S705 to step S704 (NO in step S705).

In step S706, the CPU 111 determines whether or not the
predetermined condition J3 is satisfied. The predetermined
condition J3 indicates, for example, that the view assistance
function of the USB controller 109 is ON.

If'the view assistance function of the USB controller 109 is
ON, the CPU 111 determines that the predetermined condi-
tion J3 is satisfied. If the predetermined condition J3 is satis-
fied, the CPU 111 proceeds from step S706 to step S708 (YES
in step S706).

If'the view assistance function of the USB controller 109 is
OFF, the CPU 111 determines that the predetermined condi-
tion J3 is not satisfied. If the predetermined condition J3 is not
satisfied, the CPU 111 proceeds from step S706 to step S707
(NO in step S706).

In step S707, the CPU 111 transmits a fifth start output
command to the USB controller 109. The USB controller 109,
which receives the fifth start output command, transmits the
flat-image-quality image data, which is supplied from the
second image processor 103 to the USB controller 109, to the
external apparatus EX2 via the USB connector 109q. If the
external apparatus EX2 acts as an external storage, the flat-
image-quality image data transmitted from the USB control-
ler 109 can be recorded on a recording medium of'the external
apparatus EX2. If the external apparatus EX2 acts as an
external display, an image corresponding to the flat-image-
quality image data transmitted from the USB controller 109
can be displayed on a display device of the external apparatus
EX2. Thus, in a case where the flat image quality mode is ON
but where the view assistance function of the USB controller
109 is OFF, the flat-image-quality image data is output from
the USB controller 109. Therefore, in a case where the flat
image quality mode is ON but where the view assistance
function of the USB controller 109 is OFF, output image
quality of the USB controller 109 is the flat image quality.

If the fifth start output command is transmitted to the USB
controller 109, the CPU 111 proceeds from step S707 to step
S704.

In step S708, the CPU 111 transmits a sixth start output
command to the USB controller 109. The USB controller 109,
which receives the sixth start output command, transmits the
image-quality-adjusted image data, which is supplied from
the image quality adjustment unit 104 to the USB controller
109, to the external apparatus EX2 via the USB connector
109a. If the external apparatus EX2 acts as an external stor-
age, the image-quality-adjusted image data transmitted from
the USB controller 109 can be recorded on a recording
medium of the external apparatus EX2. If the external appa-
ratus EX2 acts as an external display, an image corresponding
to the image-quality-adjusted image data transmitted from
the USB controller 109 can be displayed on a display device
of the external apparatus EX2. Thus, in a case where the flat
image quality mode is ON and where the view assistance
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function of the USB controller 109 is also ON, the image-
quality-adjusted image data is output from the USB controller
109. Therefore, in a case where the flat image quality mode is
ON and where the view assistance function of the USB con-
troller 109 is also ON, output image quality of the USB
controller 109 is the image quality obtained by applying the
predetermined post processing.

If'the sixth start output command is transmitted to the USB
controller 109, the CPU 111 proceeds from step S708 to step
S704.

Thus, according to the first exemplary embodiment, the flat
image quality mode is set to ON or OFF, and the view assis-
tance function of the USB controller 109 is set to ON or OFF,
whereby a user can freely change output image quality of the
USB controller 109. For example, the USB controller 109 can
be selected as an external output unit which outputs image
data whose image quality is obtained by applying the prede-
termined post processing. Consequently, even in a case where
the flat-image-quality image data suitable for the predeter-
mined post processing is generated, image data, whose image
quality is obtained by applying the predetermined post pro-
cessing, can be output from the USB controller 109.

Various changes may be made to the first exemplary
embodiment. For example, the predetermined condition J2
used in the moving image output process D1 may be changed
to a condition that the view assistance function of the display
device 107 is ON. In this case, the predetermined condition J2
used in the moving image output process D1 is the same as the
predetermined condition J1 used in the moving image record-
ing process B1.

For example, the predetermined condition J2 used in the
moving image output process D1 may be changed to a con-
dition that the view assistance function of the HDMI control-
ler 108 is ON and that the external output size of the HDMI
controller 108 is equal to or more than a predetermined image
size. The predetermined image size may be, for example,
“1920x1080”, but is not limited to this.

For example, the predetermined condition J2 used in the
moving image output process D1 may be changed to a con-
dition that the view assistance function of the HDMI control-
ler 108 is ON and that the external output size of the HDMI
controller 108 is less than the moving image recording size.
For example, the CPU 111 determines that the predetermined
condition J2 is satisfied if the following conditions are satis-
fied: the view assistance function of the HDMI controller 108
is ON; the external output size of the HDMI controller 108 is
“1920x1080”; and the moving image recording size is
“4096x2160”. In addition, for example, if the moving image
recording size is equal to the external output size of the HDMI
controller 108, the CPU 111 determines that the predeter-
mined condition J2 is not satisfied.

For example, the predetermined condition J2 used in the
moving image output process D1 may be changed to a con-
dition that the view assistance function of the HDMI control-
ler 108 is ON and that the shooting information adding func-
tionis ON. If the shooting information adding function is ON,
the HDMI controller 108 superimposes predetermined shoot-
ing information on image data that is to be output from the
HDMI controller 108. If the shooting information adding
function is OFF, the HDMI controller 108 does not superim-
pose the predetermined shooting information on image data
that is to be output from the HDMI controller 108.

The predetermined condition J2 used in the moving image
output process D1 may be a condition selected from various
conditions by a user.

For example, the predetermined condition J3 used in the
moving image output process D2 may be changed to a con-
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dition that the view assistance function of the display device
107 is ON. In this case, the predetermined condition J3 used
in the moving image output process D2 is the same as the
predetermined condition J1 used in the moving image display
process C1 (see step S406).

For example, the predetermined condition J3 used in the
moving image output process D2 may be changed to a con-
dition that the view assistance function of the USB controller
109 is ON and that the external output size of the USB
controller 109 is equal to or more than a predetermined image
size. The predetermined image size may be, for example,
“1920x1080”, but is not limited to this.

For example, the predetermined condition J3 used in the
moving image output process D2 may be changed to a con-
dition that the view assistance function of the USB controller
109 is ON and that the external output size of the USB
controller 109 is less than the moving image recording size.
For example, the CPU 111 determines that the predetermined
condition J3 is satisfied if the following conditions are satis-
fied: the view assistance function of the USB controller 109 is
ON; the external output size of the USB controller 109 is
“1920x1080”; and the moving image recording size is
“4096x2160”. In addition, for example, if the moving image
recording size is equal to the external output size of the USB
controller 109, the CPU 111 determines that the predeter-
mined condition J3 is not satisfied.

For example, the predetermined condition J3 used in the
moving image output process D2 may be changed to a con-
dition that the view assistance function of the USB controller
109 is ON and that the shooting information adding function
is ON. If the shooting information adding function is ON, the
USB controller 109 superimposes predetermined shooting
information on image data that is to be output from the USB
controller 109. If the shooting information adding function is
OFF, the USB controller 109 does not superimpose the pre-
determined shooting information on image data that is to be
output from the USB controller 109.

The predetermined condition J3 used in the moving image
output process D2 may be a condition selected from various
conditions by a user.

For example, the first exemplary embodiment may have a
configuration in which the predetermined condition J3 is the
same as the predetermined condition J2. In addition, for
example, the first exemplary embodiment may have a con-
figuration in which the predetermined condition J3 is also
changed to match the predetermined condition J2 if the pre-
determined condition J2 is changed as described above.

The predetermined condition J1 used in the moving image
display process C1 may be changed to a condition that the
view assistance function of the HDMI controller 108 is ON.
In this case, the predetermined condition J1 used in the mov-
ing image display process C1 is the same as the predeter-
mined condition J2 used in the moving image output process
D1.

The predetermined condition J1 used in the moving image
display process C1 may be changed to a condition that the
view assistance function of the USB controller 109 is ON. In
this case, the predetermined condition J1 used in the moving
image display process C1 is the same as the predetermined
condition J3 used in the moving image output process D2.

The predetermined condition J1 used in the moving image
display process C1 may be changed to a condition that all of
the view assistance functions of the HDMI controller 108 and
the USB controller 109 are ON.

The predetermined condition J1 used in the moving image
display process C1 may be a condition selected from various
conditions by a user.
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For example, the first exemplary embodiment may have a
configuration in which the predetermined condition J1 is the
same as the predetermined condition J2. In addition, for
example, the first exemplary embodiment may have a con-
figuration in which the predetermined condition J1 is also
changed to match the predetermined condition J2 if the pre-
determined condition J2 is changed as described above.

For example, the first exemplary embodiment may have a
configuration in which the predetermined condition J1 is the
same as the predetermined condition J3. In addition, for
example, the first exemplary embodiment may have a con-
figuration in which the predetermined condition J1 is also
changed to match the predetermined condition J3 if the pre-
determined condition J3 is changed as described above.

In the first exemplary embodiment, the case where the
image capture apparatus 100 has the HDMI controller 108
and the USB controller 109 is described. However, external
output units included in the image capture apparatus 100 are
not limited to these. For example, the HDMI controller 108 or
the USB controller 109 may be changed to an external output
unit based on at least one of the SDI (Serial Digital Interface)
standard, the DisplayPort standard, and the Thunderbolt stan-
dard. In addition, for example, the HDMI controller 108 or
the USB controller 109 may be changed to an external output
unit based on at least one of the wired LAN standards and the
wireless LAN standards. Needless to say, an external output
unit based on a standard other than these standards may be
used instead of the HDMI controller 108 or the USB control-
ler 109.

In the first exemplary embodiment, the HDMI controller
108 or the USB controller 109 may be changed to an external
output unit which outputs an analog video signal. In this case,
the standard-quality or the flat-image-quality image data is
output as the analog video signal.

In the first exemplary embodiment, the number of external
output units included in the image capture apparatus 100 is
not limited to four, and may be at least one.

Second Exemplary Embodiment

Various functions and processes described in the first
exemplary embodiment can be achieved with a personal com-
puter, a microcomputer, a CPU (Central Processing Unit), or
the like using a program. Hereinafter, the personal computer,
the microcomputer, the CPU, or the like is called a “computer
X” in the second exemplary embodiment. In the second
exemplary embodiment, a program for controlling the com-
puter X and for achieving the various functions and processes
described in the first exemplary embodiment is called a “pro-
gramY”.

The various functions and processes described in the first
exemplary embodiment are performed with the computer X
executing the program Y. In this case, the program Y is sup-
plied to the computer X through a computer-readable storage
medium. The computer-readable storage medium in the sec-
ond exemplary embodiment includes at least one of a hard
disk drive, an optical disk, a CD-ROM, a CD-R, a memory
card, aROM, a RAM, and the like. In addition, the computer-
readable storage medium in the second exemplary embodi-
ment is a non-transitory storage medium.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the present invention is not limited to the exemplary embodi-
ments. The scope of the following claims is to be accorded the
broadest interpretation so as to encompass all modifications
and equivalent structures.
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What is claimed is:

1. An image capture apparatus comprising:

an image capture unit that generates first image data using
an image capture device;

an image processing unit that generates second image data
from the first image data so that an image quality of the
second image data corresponds to a first image quality
corresponding to a flat image quality;

an image quality adjusting unit that converts the second
image data into third image data by adjusting the image
quality of the second image data to be a second image
quality different from the first image quality, the second
image quality depending upon a post processing that is
selected from multiple types of post processing by a
user; and

an output unit that outputs the third image data from the
image capture apparatus to an external apparatus instead
of the second image data when a predetermined condi-
tion is satisfied.

2. The image capture apparatus according to claim 1, fur-

ther comprising:

adisplay control unit that causes a display device to display
an image corresponding to the third image data instead
of an image corresponding to the second image data
when a second condition is satisfied.

3. The image capture apparatus according to claim 2,
wherein the second condition is equal to the predetermined
condition.

4. The image capture apparatus according to claim 2,
wherein the second condition is different from the predeter-
mined condition.

5. The image capture apparatus according to claim 2,
wherein the second condition is a user settable condition.

6. The image capture apparatus according to claim 2,
wherein when the second condition is not satisfied, the dis-
play control unit causes the display device to display the
image corresponding to the second image data instead of the
image corresponding to the third image data.

7. The image capture apparatus according to claim 1, fur-
ther comprising:

a second output unit that outputs the third image data from
the image capture apparatus to a second external appa-
ratus instead of the second image data when a third
condition is satisfied.

8. The image capture apparatus according to claim 7,
wherein the third condition is equal to the predetermined
condition.

9. The image capture apparatus according to claim 7,
wherein the third condition is different from the predeter-
mined condition.

10. The image capture apparatus according to claim 7,
wherein the third condition is a user settable condition.

11. The image capture apparatus according to claim 7,
wherein when the third condition is not satisfied, the second
output unit outputs the second image data from the image
capture apparatus to the second external apparatus instead of
the third image data.

12. The image capture apparatus according to claim 1,
wherein the predetermined condition is a user settable con-
dition.

13. The image capture apparatus according to claim 1,
wherein when the predetermined condition is not satisfied,
the output unit outputs the second image data from the image
capture apparatus to the external apparatus instead of the third
image data.

14. The image capture apparatus according to claim 1,
further comprising:
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a recording control unit that records the second image data

on a recording medium.

15. A method comprising:

generating first image data using an image capture device;

generating second image data from the first image data so

that an image quality of the second image data corre-
sponds to a first image quality corresponding to a flat
image quality;

converting the second image data into third image data by

adjusting the image quality of the second image data to
be a second image quality different from the first image
quality, the second image quality depending upon post
processing that is selected from multiple types of post
processing by a user; and

outputting the third image data from an image capture

apparatus to an external apparatus instead of the second
image data when a predetermined condition is satisfied.

16. The method according to claim 15, further comprising:

causing a display device to display an image corresponding

to the third image data instead of an image correspond-
ing to the second image data when a second condition is
satisfied.

17. The method according to claim 16, wherein the second
condition is equal to the predetermined condition.

18. The method according to claim 16, wherein the second
condition is different from the predetermined condition.

19. The method according to claim 16, wherein the second
condition is a user settable condition.

20. The method according to claim 16, wherein when the
second condition is not satisfied, the image corresponding to
the second image data is displayed on the display device
instead of the image corresponding to the third image data.

21. The method according to claim 15, further comprising:

outputting the third image data from the image capture

device to a second external apparatus instead of the
second image data when a third condition is satisfied.
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22. The method according to claim 21, wherein the third
condition is equal to the predetermined condition.

23. The method according to claim 21, wherein the third
condition is different from the predetermined condition.

24. The method according to claim 21, wherein the third
condition is a user settable condition.

25. The method according to claim 21, wherein when the
third condition is not satisfied, the second image data is out-
putted from the image capture apparatus to the second exter-
nal apparatus instead of the third image data.

26. The method according to claim 15, wherein the prede-
termined condition is a user settable condition.

27. The method according to claim 15, wherein when the
predetermined condition is not satisfied, the second image
data is outputted from the image capture apparatus to the
external apparatus instead of the third image data.

28. The method according to claim 15, further comprising:

recording the second image data on a recording medium.

29. A non-transitory storage medium that stores a program
for causing a computer to execute a method, the method
comprising:

generating first image data using an image capture device;

generating second image data from the first image data so

that an image quality of the second image data corre-
sponds to a first image quality corresponding to a flat
image quality;

converting the second image data into third image data by

adjusting the image quality of the second image data to
be a second image quality different from the first image
quality, the second image quality depending upon post
processing that is selected from multiple types of post
processing by a user; and

outputting the third image data from an image capture

apparatus to an external apparatus instead of the second
image data when a predetermined condition is satisfied.
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